INTRODUCTION {#sec1-1}
============

Acne is a chronic inflammatory disease of the pilosebaceous units. It is characterized by seborrhea, the formation of open and closed comedones, erythematous papules, pustules and in more severe cases nodules, deep pustules, and pseudocysts. In many cases, a degree of scarring will ensue.\[[@ref1]\] It is the most common disorder treated by dermatologists. There is a wide range of individual clinical expression with males tending to have more severe forms, the incidence is similar in males and females until mid-20s; thereafter acne is more prevalent in females, but the severity and frequency are markedly decreased.\[[@ref2]\] Four major factors are involved in the pathogenesis: (i) Increased sebum production, (ii) hypercornification of the pilosebaceous duct, (iii) abnormality of the microbial flora, especially colonization of the duct with *Propionibacterium acnes* and (iv) inflammation.\[[@ref1]\]

The sebum produced by acne patients has been shown to be deficient in linoleic acid, an essential fatty acid. This deficiency is associated with retention hyperkeratosis of the pilosebaceous follicle. Once the follicles have been occluded, bacteria, especially the Gram-positive anaerobic diphtheroids *P. acnes*, which inhabit the follicles at puberty but do not invade living tissue, produce lipases, which hydrolyze sebaceous gland triglycerides into free fatty acids. These acids, in combination with bacterial proteins and bits of keratin are then extruded through the dilated follicular wall into the dermis, producing a neutrophilic inflammatory response.\[[@ref2]\] The process is mediated by production of interleukin-1α and tumor necrosis factor alpha by keratinocytes and T-lymphocytes with resultant increased proliferation of keratinocytes, diminished apoptosis and consequent hypergranulosis. Circulating androgens are also of importance in acne vulgaris, the development of the disease at puberty coinciding with arise in the levels of circulating androgens. Androgens directly stimulate sebum secretion and also hair growth.\[[@ref3]\]

*P. acnes* are anaerobic obligate diphtheroids that reside beneath the surface of human skin and populate the androgen stimulated sebaceous follicles. The oxidative stress within the pilosebaceous unit changes the environment from aerobic to anaerobic which is the best suited for this Gram-positive bacterium. It causes inflammatory acne. *Staphylococcus epidermidis* is also the resident of human skin flora and is the aerobic organism associated with superficial infections within the sebaceous units.

Topical antimicrobial agents are the first line of treatment in mild to moderate acne vulgaris. The primary pathogenic agent implicated in the development of inflammatory acne is *P. acne*s. Over the past 20 years, concern has grown about the gradual worldwide increase in the prevalence of antibiotic-resistant *P. acnes* strains.\[[@ref4]\] Topical antibiotics like erythromycin, the tetracyclines, and clindamycin have been used. There is the risk of producing colonies of resistant organisms.\[[@ref5]\] Medicines other than the antibiotics like retinoids, isotretinoin cause erythema, burning, scaling, pruritus, and dryness.\[[@ref6]\] Isotretinoin can cause serious birth defects in the developing fetus of a pregnant woman and can cause liver changes with raised serum lipid values.\[[@ref7]\]

Currently used antibiotic agents are failing to bring an end to many bacterial infections due to super resistant strains. There are many approaches to search for new biologically active principles, which fight acne in plants. Systematic screening of Unani drugs may result in the discovery of novel effective compounds.\[[@ref8]\]

Darchini consists of the dried inner bark of the coppiced shoots of the stem of *Cinnamomum zeylanicum* Blume.\[[@ref9][@ref10]\] It has been mentioned in Unani classical texts as a potent drug in the treatment of acne,\[[@ref11][@ref12]\] melasma,\[[@ref12][@ref13][@ref14]\] abdominal pain, hiccups,\[[@ref12][@ref15]\] headache,\[[@ref13][@ref15]\] jaundice, vomiting, and diarrhea.\[[@ref13]\] Modern scientific researches proved its antifungal,\[[@ref16]\] antibacterial,\[[@ref17]\] antiulcer,\[[@ref18]\] and immunomodulatory\[[@ref19]\] activities.

Tukhm Khashkhash (*Papaver somniferum* L. seeds) are the small white seeds obtained from the capsule of white poppy plant. It is used as an anti-inflammatory,\[[@ref20]\] antispasmodic,\[[@ref21]\] cardiotonic,\[[@ref20]\] mild astringent,\[[@ref22]\] emollient,\[[@ref21]\] antitussive,\[[@ref23]\] nutritive,\[[@ref21][@ref22]\] antidiarrheal,\[[@ref23]\] and analgesic.\[[@ref20][@ref23]\]

These two drugs are used in the treatment of acne individually as well as in combination. Therefore, in the present study, an attempt has been made to investigate the *in vitro* anti-acne activity of the two Unani drugs Darchini and Tukhm Khashkhash.

MATERIALS AND METHODS {#sec-1-2}
=====================

Plant material {#sec2-1}
--------------

Bark of Darchini (*C. zeylanicum*) and seeds of Khashkhash (*P. somniferum* seeds) were purchased from K.R. Market Bangalore, Karnataka, India. The drugs were authenticated and identified by a botanist from Foundation for Revitalization of Local Health Traditions, Bangalore with Account number 2739 and 2740, respectively.

Preparation of the crude drugs {#sec2-2}
------------------------------

Aqueous, hydroalcoholic and alcoholic extract of both drugs were obtained using soxhlet apparatus.

For aqueous extract, both drugs (200 g each) were coarsely powdered and extracted with double distilled water with the help of soxhlet apparatus separately. The resulting extract was evaporated and dried over a water bath.

For hydroalcoholic extract, both drugs (200 g each) were coarsely powdered and extracted with double distilled water: ethanol (50:50) with the help of soxhlet apparatus separately. The resulting extract was evaporated and dried on water bath.

For alcoholic extract, both drugs (200 g each) were coarsely powdered and extracted with ethanol with the help of soxhlet apparatus separately. The resulting extract was evaporated and dried on water bath.

Microorganisms {#sec2-3}
--------------

Two acne causing test organisms, *P. acnes* (MTCC code - 1951) and *S. epidermidis* (MTCC code-435) were procured from Microbial Type Culture Collection, Institute of Microbial Technology, Chandigarh, India.

Determination of antibacterial activity {#sec2-4}
---------------------------------------

Determination of antibacterial activity was carried out at Microbiology lab of Azyme Biosciences, Jaya Nagar, Bangalore.

The antibacterial activity was determined by well diffusion method. *S. epidermidis* was cultured in nutrient broth at 37°C for 24 h under aerobic conditions and adjusted to yield approximately 1 × 10^8^ CFU/mL. The agar plates were swabbed evenly with 100 μL of bacterial inoculum. A sterile 8 mm borer was used to cut wells of equidistance in each plate. The solutions of the extracts were prepared by dissolving 10 mg of each extract in 1 mL of dimethyl sulfoxide. Wells were filled with 50 μL, 100 μL of extract solution. Test repeat for Darchini extract by increasing the volume up to 500 μl. The plates were left at ambient temperature for 30 min to allow exceed prediffusion prior to incubation at 37°C for 24 h under aerobic conditions in an incubator.

*P. acnes* was incubated in brain heart infusion medium for 48 h under anaerobic conditions and adjusted to yield approximately 1 × 10^8^ CFU/ml. The agar plates were swabbed evenly with 100 μL of bacterial inoculum. A sterile 8 mm borer was used to cut wells of equidistance in each plate. Wells were filled with 250 μL of extract solutions. The plates were left at ambient temperature for 30 min to allow exceed prediffusion prior to incubation at 37°C for 72 h under anaerobic conditions in a anaerobic bag with gas pack and indicator tablets and the bag was kept in an incubator for 72 h at 37°C. Gas packs containing citric acid, sodium carbonate and sodium borohydride were used to maintain and check the anaerobiosis. The indicator tablet of methylene blue changed from dark pink-blue-light pink finally, which indicated the achievement of anaerobic condition. All tests were performed in triplicates. The antibacterial activity was evaluated by measuring the diameter of zone of inhibition (in mm).\[[@ref24][@ref25][@ref26]\]

RESULTS {#sec1-2}
=======

The zone of inhibition for aqueous and ethanolic extracts of Darchini against *P. acnes* was 18 ± 1.02 mm and 18 ± 1.6 mm respectively. Similarly, the zone of inhibition for aqueous and ethanolic extracts of Tukhm Khashkhash was 13 ± 1.04 mm and 14 ± 1.8 mm respectively. The zone of inhibition for aqueous, hydroalcoholic and ethanolic extracts of Darchini measured 22 ± 1.7 mm, 22 ± 1.2 mm and 15 ± 1.8 mm respectively against *S. epidermidis*. The inhibition zone measured 15 ± 1.09 mm and 13 ± 1.6 mm for hydroalcoholic and ethanolic extracts of Tukhm Khashkhash respectively \[[Table 1](#T1){ref-type="table"}\]. Hydroalcoholic extract of Darchini did not exhibit any activity against *P. acnes* at 2.5 mg concentration. Ethanolic extract of Tukhm Khashkhash also fail to exhibit any activity against *S. epidermidis* at 0.5 mg concentration.
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DISCUSSION {#sec1-3}
==========

In bio-medicine topical antimicrobial agents such as erythromycin, tetracycline and clindamycin are the first line of treatment in mild to moderate acne vulgaris. However, gradual worldwide increase in the prevalence of antibiotic-resistant *P. acnes* strains has drawn the attention towards the alternative system of medicines. Among them, drugs used in Unani system of medicine are time-tested, centuries old, safe for use and cost effective. It is also proved that many Unani drugs have antibacterial activity. Some *in vitro* studies revealed that coriander leaves and *Terminalia arjuna* bark were found to be active against *P. acne* and *S. epidermidis*.\[[@ref24][@ref27]\] Britto *et al*.\[[@ref28]\] evaluated aqueous and methanolic extracts of poppy seeds for antibacterial activity against the antibiotic resistant phytopathogenic strain *Xanthomonas campestris*. Their results showed zone of inhibition of 11.35 ± 0.52 mm and 10.15 ± 0.65 mm for aqueous and methanolic extracts respectively at a concentration of 100 mg/ml. Likewise, Rahman *et al*.\[[@ref29]\] also found antibacterial activity of poppy seeds against *Micrococcus luteusa* food spoilage bacterium. Antibacterial activity of Cinnamon against many bacteria is also proved. Rahman *et al*.\[[@ref29]\] found Cinnamon to have an inhibitory effect against seven food spoilage pathogens among them *Staphylococcus aureus* and *C. albicans* were found to be the most susceptible. Essential oil of *C. zeylanicum* was found to check the growth of *Vibrio cholera* and *Salmonella paratyphi*.\[[@ref30]\] But until date, no study have been reported the antibacterial activity of Darchini and Tukhm Khaskhash against *P. acne* and *S. epidermidis*. In the present study, Darchini do not show any activity against *S. epidermidis* at the concentration of 50 μL and 100 μL. However, when the concentration is increased to 500 μL a good zone of inhibition was noted. This activity may be due to the presence of phenolic compounds in Darchini such as cinnamaldehyde, acetic acid 1 - octyl acetate, eugenol, etc. In case of Tukhm Khaskhash aqueous extract has no zone of inhibition but hydroalcoholic extract shows zone of inhibition at 50 μL and 100 μL concentrations. Against *P. acnes* all the extracts of both drugs at a concentration of 250 μL shows zone of inhibition, except hydroalcoholic extract of Darchini.

In classical Unani literature, Darchini is mentioned in the treatment of acne,\[[@ref11]\] this activity may be due to its action of *mufatteh* (deobstruent), *muhallil* (anti-inflammatory) and *jazib* (absorbefacient) and is also claimed that it corrects all types of *ufoonat* (infection) of *akhlat* (humor).\[[@ref11][@ref12]\] As the *mizaj* (temperament) of Tukhm Khashkhash is *barid* (cold), it soothes the inflammatory condition of skin diseases.\[[@ref12]\]

This study shows that *P. acnes* is more sensitive to ethanolic extracts of Darchini and Tukhm Khashkhash than other extracts, whereas hydroalcoholic extracts of both the drugs have good activity against *S. epidermidis* than other extracts. Therefore, Darchini (*C. zeylanicum* Bl) and Tukhm Khashkhash (*P. somniferum* L. seeds) are active against the two acne causing bacteria, i.e., *P. acne*and *S. epidermidis*.

CONCLUSION {#sec1-4}
==========

The aqueous, hydroalcoholic and ethanolic extracts of Darchini and Tukhm Khashkhash were found to have potency against acne inducing bacteria. Activity of these drugs can be further evaluated in animal and clinical trials so that they can be developed into formulations and used commercially for treatment of acne.
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